Abstract
INTRODUCTION
Due to increased urbanization as well as industrialization, generation of large amount of toxic contaminants especially heavy metals are to be produced. These received widespread attention because of their persistent nature, toxicity, carcinogenicity or mutagenicity even at very low concentrations. Among these heavy metals chromium is more toxic. Chromium ion in industrial wastewater occurs in two forms; trivalent Cr3+ and hexa-valent Cr6+. The increase in concentration levels of heavy metals in the environment particularly in water is a cause for concern. The major contributor for this rise in the concentration level is in the extensive development of heavy & manufacturing industries that uses metals & related compounds.
Discharge of treated industrial wastewater containing metal ions such as nickel, lead, copper, zinc, chromium and aluminium are common in nearby water sources like river. This may result in affecting the quality of aquatic & human life. Therefore, the removal of heavy metals from wastewater is essential.
Sources of Cr-(VI)
Main sources of chromium-(VI) pollution are 1) Mining industry 2) Leather Tanning industry 3) Cement industry 4) Electroplating industry 5) Production of steel and other metal alloys industry 6) Photographic material and corrosive paints 7) Nuclear Power-plants 8) Textile industries. Chromium is the naturally occurring element which is found in the volcanic-ash, volcanic-gases, soil and rocks (Abbasi and Soni, 1985) . Chrome plating, leather tanning, combustion of natural fuels (gas, oil, coal), catalysts, fertilizers, dye manufacturing industries, battery making, printers, emission from cooling towers, air condensers and incineration of sewage sludge, municipal refuse and other solid wastes, are the anthropogenic sources of chromium emission in the environment (Faisal and Hasnain, 2004). More than 1, 70,000 metric tonnes of chromium wastes are discharged annually in environment as a result of industrial and manufacturing activities (Abassi et al, 1998). The leather industry is the major cause for the high influx of chromium to the biosphere, accounting for 40% of the total industrial use (Baruhart, 1997). Chromium exists in food, air, water and soil, mostly in the trivalent form. It is only as a result of human activities that substantial amounts of Cr-(VI) become present in environment. Cr-(III) is comparatively insoluble while Cr-(VI) is quite soluble and is readily leached from soil to groundwater or surface water.
Cr-(VI) Metal Impacts on Health
The hexa-valent form is 500 times more toxic than the trivalent (Kowalski, 1994) . It is toxic to micro-organisms, plants, animals and humans. Human toxicity includes lung cancer as well as kidney, liver, and gastric damage (US Department of Health and Human Services, 1991; CieslakGolonka, 1995). The tanning process is one of the largest polluters of chromium all over the world. Most of the tanneries in India adopt the chromium tanning process because of its processing speed, low costs, and light color of leather and greater stability of the resulting leather.
In the chromium tanning process, the leather takes up only 60-80% of applied chromium, and the rest is usually discharged into the sewage system causing serious environmental impact. Chromium ion in liquid tanning wastes occurs mainly in trivalent form, which gets further oxidized to hexa-valent Cr-(VI) form, due to the presence of 
Permissible Limits of Cr-(VI)
The maximum levels permitted in waste-water are 5 mg/L for trivalent chromium and 0.05 mg/L for hexavalent chromium (Acar and Malkoc, 2004). With this limit, it is essential for industries to treat their effluents to reduce the Cr to acceptable levels.
The Ministry of Environment and Forest (MOEF), Government of India has set mini-mal national standards (MINAS) of 0.1 mg/L for safe discharge of effluent containing Cr(VI) in surface water and in potable water is 0.05 mg/L .
BATCH ADSORPTION EXPERIMENT ANALYSIS
Study reports the use of Neem leaves powder as a low cost adsorbent and investigation of various parameters such as pH, metal ion concentration, adsorbent dose and contact time by using batch adsorption technique. 
Preparation of Standard CR-(VI) Solution
The stock solution containing 1000 mg/L of Cr-(VI) was prepared by dissolving 2.828 g of A. R. grade potassium dichromate(K 2 Cr 2 O 7 ) in 1000 ml double-distilled water. Required initial concentrations of Cr-(VI) standards were prepared by appropriate dilution of the stock Cr-(VI) solution.
Determination of Maximum Absorptive

Wavelength for Operation
Absorbances were recorded at different wavelengths by using UV-vis Spectrophotometer. Up to certain wavelength absorption increases and then decreases, at the point where the % absorption is maximum that point is considered as maximum wavelength of operation.
Construction of Standard Calibration Curve for Chromium
For this purpose, solution of chromium of different concentrations were prepared and their absorbance recorded by using UV Spectrophotometer. The Spectrophotometer is set to Zero absorbance with the reference solution (Distilled water) and then the absorbance of standard solution was measured. With the help of these Reading standard calibration curve plotted between Absorbance and standard chromium solution of various concentrations. Graph shows as chromium concentration increases absorbance also increases. Curve to be used as a standard curve for determining concentration of an unknown Cr solution by observing Absorbance with the help of UV-VIS Spectrophotometer. 
RESULTS & DISCUSSIONS
Effect of pH
Effect of Contact Time
Graph shows that Removal efficiency of Cr-(VI) ion increases with respect to increase in contact time (in min.) of adsorbent. 
Effect of Initial Metal Ion Concentration
It was observed that the activity of adsorbent material falls sharply with an increase in initial concentration of chromium ion. The max Cr removal efficiency for all the set of optimized parameter was found to be 98% for Neem Leaves at initial concentration of 30mg/100ml. 
Effect of Adsorbent Dose
It can be seen that the rate of the removal of chromium ions increases with an increase in the amount of adsorbent dosage (in gm). The amount of adsorbent dose varies from 2gm/100ml to 10gm/100ml. The removal efficiency is maximum at dose of 8gm/100ml which is up to 85%. Also adopted and used widely in industries, not only to minimize cost but also to improve profit. In addition to this, living organisms and surrounding environment will also be benefited from the decrease or elimination of the potential toxicity created due to heavy metal like Cr-(VI). Maximum adsorption occurs at pH value-2 hence, it is taken as optimum pH value for further experiments.
